• KR Patent No. 10-0248454 (Dec. 17, 1999), Nippon Denki K.K., " cfl °1 B] -i-^-ofl ^-7>^ # ^ 31 
*S ^iL# 1!: <3^r ^ ^ v *fl7l* DS-CDMA ^^±7} (CDMA Receiver 
Having A Multi-Step Continuous Interference Canceller Using Power Level Information Added To 
Data Block)" 

• Translation of abstract: The direct sequence CDMA receiver comprises a power detector 
receiving spread spectrum signal for detecting the power level of user channel. The channel 
ordering circuit decides the order of the power level. The framing circuit divides the received 
spread spectrum signal into data blocks and adds an header to each data block, said header containing 
a channel number for identifying the user channels arranged in order of the power level. A number 
of subtractive interference cancellation units are provided to the receiver. Each of them contains an 
interference canceller arranged in descending order and detects one of the channel number of the 
header corresponding to the order of the interference canceller. Then, more than one interference 
signals are removed from the related user channel by using a reduction code corresponding to the 
detected channel number. 
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aioia mmow alalia gg§ Atsg q& zta auqdi* afe ds-cdma 



12 Al^ CDMA ^<MJ|b AhgXf *Hy 2|. 2^ Bil^e S^oPI ?1el ± 
n^b: 2^ frr^M ag&Ch H ai 01 S (framing) H^fe ^HSilE ± 

* 2*011, iss 2^ 31 et £^oii obi- hhxis Af§» xHye £JH8fe xHy s^s 

ISSH, D2| zizte ^?|o| 5F m ^Ai (descending order)^ OHxl^ Z}£ 

leafe siichsi sis ssi ami stw, 2^9 xHy eimoii oissjfe ^ 
1 its &m.m **ju&q. 
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111 SE^ £^ 2>S Af§^ £»PL . j-CDMA ^&D\9\ MH£0|C|. 

3l2£fe ^ ^321 AUtiAIOflOII CEIE £g:>l^21 2^ ^fll^lS Alg§> DS-CDMA 4^:>I2| M^SOICI. 

3l3££r £ i>92| ^12^ Aid! Oil O&e 4§@ #g Af§!} DS-CDMA 4*6J3|£| M^£0|Cf. 

3l4a£ a *14b££r £ gJ921 ^l3^A|0II0il GIB 5 Cie 493 £^ afi *tfl|3IS A>ge> OS-CDMA 4*£:>I2J M^£0JC|. 

H, 62 : 63 : xfly £?l SIS 

A : HBHOIgJ SIS 

4-51, 68-70: 80-142 : aa 

2; 143:^X1 

0-92, 110-112, 130-132 : SUCH Si^l 
0-82. 100-102, 120-121 : ^fll 
8. 69, 70 : SUCH gs:?| 4& 

2- 24; 30-32: 42-43 : Jl\2X\&±T\ 
1 : m& SIS 

0-82. 83-85, 85-88, 100-102. 103-105, 106-108, 120-121, 123-124, 126-127 : as ^XIPI 
0-92; 110-112; 130-131 : ojlCH 3# 49 

3- 95; 103-105 : X|£ 96-98; 116-118 : 

glgoj an ' 

! senses *»a Ais^saiE ±aseg| e <y ai^sqd 2 oiqi. #AH8Mit. cib &^ a« a^j A i^ cdma ( . 

>S Cfi 2E) ^6J2|01I 30ICI. 

!^2| §M ffi saj gsj o^^oj M. A>2lo>A| m°\ "DS-CDMAg HlgJ^ }|sOil 2|» xHy A^§J- ^XOI" p (ir s 

SAT 95-14, RCS95-50(1995-07)Oil 3!xHg, C|& 2*^ ±W\D\t= ^£(despreading) 3Ei AfgofOI CfE MBX\ XHyS^Ei 2* 

!2| ^IHIM m^o[D\ ^6H XHy AJSBCh 31^1 sgg ^^llfe &#SI2, =» ^HISOII/H AI2HSXI xHy ^ifi 

K a*s» xny2i aiaioi ssaa nisi issci. n el BoiiAi ciiy &o S ^xipi- ^^goii ajei aih^s^ 

IS ^ AIHM US Oil XiSBO. 3 SMI} SSfe 2* B2| Z}ah A^p |oj | g^CH, 3M0| ™^~} ^± 3E1 <Mi»^ ^ &£^'e>P- aH& 

! aihs ast auk eioi^3f 3^ am gai ssspi vaspi oh^on, oiisaisi % ]oi fflS o| #3901 aga ass 

B« S^of^ll g^m W&D\ A^K XHy ^/3Efe ^^11 B2| e^ShS, JIIOI Sj^fe a^ 3 , sa™^ m >j 0 ia. 

-biai, s ^S2i sxjo^ ^eoHxi^ DiisaiM c-i ^7irg2s 8^ ^is ai^j^ cdma ^<y^ig ae a^pim ^i^s^ 301a. 

H ^ 2 XI1 1 EH Oil W&.XXZMKZl AfgXf ^Hy^^S ^H£llH Ai^g ^6J6^, A^K zHy2| S#o^ 01£^H2| ^ 

&mi\m s^sffe 5>s ai^j^ 3E ^ cie §e ^^^ipf ^i^^ci. xny ai^2j &9\m m^^o ^Hain" 

— i^^S ^^6^1 ?i6HAi, £E, l§a ^?I0II ©El ^?^@ A*gX> xH^e ^l^ofe xH^ ygi ®^o\tz olICHM ^^| 
IIOlEi 2|^ v 0|| ^¥o^| ?{oH/H H£II0|°j sj^(framing circuit)^ HIS 9 CI. 0\&J\\2\ ^ah a^j y 0 | ^^g^, -joj -Lo|oj 

■» ±M£ ohxis oiai^2i as &f»pis sbbo. ^ as ^xipi^ 3 as &fa^i2i ^?ioii acisi xh^ &!s e2i ami g§ 

Any y^oii mesfe m± sei Mgmoi m^^B siu 01^21 as<yae ^^ii^ci 
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' i*S2| 3l2g?EH0ll mSi. 0)£)3H°| A»gX> ±HaiE i"§g 4=<L"of2. ' >:HaiS iugg qjoIEJ g=o £ 

i ssaw saioig sis, si Aigxj JHysj s§? aigyg §S6Pi ?ish naioigj siss ¥a sjgs e?ga:a ajsxj jh«2| oiaTs >' 
i uhxis 2^ aisa sais sssife ciioieh 2*21011 shchs ¥^gffe oianH2i Em ss:>ie sgsife »s ai*^ 3e - 
* us se 4»<y^is flis&ci. oi£i:>H2i sis aa ±tm E+eoi aisa:a. 321 21212 .£^21 sis ^ahs mxis 01331121 aa 

E»«Ch 2>a *MPI2| 2}2|g &fSPI2| £?I0II CHgolfc 6IICH2I S3! 311! SA| g2| 8H4S S^6K3. 2J#€! a« aigy sa|0|| CH^ol 

- *hs »s gei sm§ agsira. jhb asoii ciigsife s-i 2Ei Aig&°sMi g@ Afgx> xhbs^ei sm 01&21 ?>« aisb 

? ^92| £Ma& SSS S§!8H>I SOU. flUEOll £AIS B-3?£S &IQ8HAH £1PI^2| SSI JJISSIfe 3101 gSoJfe Cf] Oil £§01 S ^0|C| 
9^ 2>S ^BI3I§ 3»fe £gPI^2| 5JS A\m± COMAOE SgJ C|g SB)^£!3lfcr Ul 3H2I A>§X> ffl^i 4=§6H2 M\ 3H2I 7}« &>H|c+ > 

i 2»8cta ?taact. 

i 4^?ife 2|2| Af§jf aiyoii aiesjfe ohxis hekio)> sssna, onxia at asi Hmsio\ Aigxi xhhs ugspi *sn& 

AIS!^ CDMA ^ai 4»6!8PI §t»0 21901 2JCK AJgXI SHy2| at 3|«Jg S§! 3^31(11)011 2|SH gfga JHB ^91 SIS 

12)011 ssaoi, oise HM2I 3i s§? ai\§§ gsspi ^ish oiaaa. <ys u(t.p)fe at Aigxi mmm m®\ emu an' o\d\m aw 
;s tiag qois §aa ass aisie uayiD. xhb sis(12)2| mms us a aihs as(i3)on xisan. 2s?§ toe* ah aihe 
id. §aioii aii 3H2j s?^ e 2|2, v 2j oia3H2i mx\ ^g^i(iRE)oii a&@a. 

f IREfe 04£PH2| DHXI9 §E)S A»S8» ^§1 X1§ S AIHS S|S(13)S¥6I £?| <M§0|| 2|6H SAIS 3E1 AfgofOl OH 

IS IH RAKE- 5 & 8HI , SS@ QIOIEIOII CHSh S5fl I§I 8112. §S Gil 01 El S DAI ^n a |csn^ 2f eoilAH I RE 21 H2| 3> 

! at^ife 'aa ^spis sasii!. a^ ai^°i sis ^ahs xisa j«y iin Jiaioiss 

H &0IIAH. IRE(14)0II 138 ^?l 6!Sfe g§@ 2il^£| feOIS UEILHU. IRE(15)0|| gga ±?| = a«H fe-S 3§ U 

SE 394!2£ SOI. IRE(17)01I ^¥1 t!afe SiS ai^2| 3iS UEiyiCI. DS-COMAfe 2>S ^fll(S, ' )S 

IRE(14)0II 21 H ggaCI. 01 gj^ <ys^ XI21 ±Xl(22, 23 S 24)011 2|SH *fOJ& Q&l XI^SJCH. H§2| -g^g 2|2| ff^g gf^ 

i Aiyoi mx\sn. nms ire(15), ire(i6) ire(17)2| a ^ oii ah na £&sdi. 012s ^ mmsz 1 , s 3 ' §j s 4 ')S ^a^a^iRE 

5). IRE(16) S! IRE(17)S¥EI ^SS ^fllfe »^ S|S(21)0|| 53301. 013IAH BihSO. CH§? ^AIIoMlfe. IRE(14)S¥E|2| ^ 

l(S,')fe IRE(15)2| 2J^o S¥E1 o, 2ltPI(18)0ll 2|oH <^S||£|01, ff(S,'+S, 2 )S 9^71(19)011 2I6H IRE(15)2I gJ^2S¥EI ^Hig2 
§} (S, ' +S, 2 +S, 3 )g IRE(17)2| S^oS¥EI S<i^|(20)0ll 2I6H <HfliaO|, ^«I(S, 4 )S aSSCI. 

IS iXK20 Si 40) ©018 X\ (delay line)g g^oHI. fl|2 Si «I3 <^HI BOII gj^a CDMA xHSS 01 112^21 f3(taps)2S¥EI S3 

I2i}fll BOIIAH i!SI *H£|8PI 9|oHAH. SI1B0IIAH 0101 Af§E! ^ 6!Ife Si A|HE SIS(13)0IIAH AIHM32. IRE(25 26 27 Sf 28) 
I ^iSQ. 2.^ ^«I(S 2 2 . S 2 2 , S 2 2 SJ S 2 2 )2| X|S 4:11(22, 23, 24)011 ^Solfe XI24:JK29, 30, 31 SJ 32) IRE(25, 26 27* §1 28)0)1 
I6H «SEI2, »tf SIS(21)0IIAH »a92. IRE(25 UIXI 28)2| Al^-^fl a (time-coincident) XHy gJ^HSVEH 9^71(33 34 35 SJ 36)011 
!|6H ^SISO. DI2B3J ^AIS AI2 01 313 ±f*ll BOII AH aoiyci. JII2B0IIAI 01 01 A|gS $?| 01 XII XIS g! A|5M S|S(13)0||AH M3 

oti°s oisan. «iieoii EAia bisi aoi xia ixK40, 41. 42 si 43)21 mmm sis(2DS¥ei it<ya ^^121 5tt& 9<iPi(44 4 

46. 47)21 *I£I8PI ?|& IRE(37, 38 Si 39)0|| SJgSCI. 

aOI A}»|E! JHS <ytfe, 9^P|(44, 45. 46. 47)S¥EI, 2}^, XIS §! AIHM SIS(13)0I| 2|SH 2f ^4: 3£§ Algol 01 AlgXI m 

i!S(U, , U 2 , Us U 4 )3I ^^Sfe ^531(48, 49, 50. 51)S 

^31 B3II0IIAH AISXI XHa2| ?)Xlfe DS2| ^CH 9SE0II ttlSI & IRES ¥ El Qg IRES SSI&CI. AlgXI g^ajoj ^oig 3 PI 

hshai, ^?ixi(52)fe ^mm mm bxioii s 521 (48 lhxi 51)21 g§*s ^siaiussmi $?i <msoii es^ci. 

S SI AI5E sj S ( 13 ) fe A|gX|2| E|0|gJ2f Sl^ iSl SSoPI ^1 SB HS6ID1, B 33II0IIAH CtM B2 £ ^jh^ si^goU q}^ A|£} 
XIUSAH AIHS6I3I 01S0II. SE B 311 Oil H§@ §Si S^oMI S38PI ¥loHAHfe ^^^21 0II2£PI aaSKM XJICH SIS 31 

l=?BQ. A|gX|2| g!S SJ/£fe ^Hl B 511 2| gjg^l g^olS, HI 01 SISfe ^S8I ^S8H§ 31010. 

sniii2i oisieh mmm ^mm\ mm», s ggg eoisb cdma iin Aia-a^§ gioieh mm°s. saism. ^ chioieh s^oii siich 
¥Pi§hci. s ^92i um^aioiioii ©se, aiate aii!2i sis? ±ahs uhxis ai^xi mm asi§ g°§ia. 

2£§ S38I2, » ^921 JII1^A|0||2| DS-CDMA 4=^31 fe 3S2| t!§ S£2| SI if ^AHS dHXIS A|gX| xHy Sill »^8ffe 8IICHS 
gmU. SI2E0IIAI. HUE Oil CH§a^ ¥S§ 311 £21 §g ?1£ UE}LH°1C|. 

2£0||AH, 2|g Aia^ ^HaiH ^SiSS (DS-CDMA) 8J^ iiSfe 2f2| AlgXI fliya 33@ «a5H2| OH XI S §H (61)011 2| OHXI 

HEIOII/H, AlgXI 1H^ CHgSlfe 2EB Algol 01 SgSCI. AlgXI xHy2| S« aiS'S 9^31(62)011 2|& OHxia HEI S 

°S¥EI JH« S|S(63)fe AHS aigig HIBSm, AlgXI xHy3f XHa 2JSM2I e?)2| HAI« S&8hfe t!S u(p) 

aaeo. ^aj ^ Maioia sis(aB8i. naiois sisskd t})(64)fe ^?i sis(63)2i g^oii ansa saioia sis(64)fe ds-c 

M 2im 4!Si ^iiioll), Aia-°^« 2^ QIOIEH S £13112, 5a|g|(65)2| #S SIS §H(67)S 2f 0101 EH S^iS IS^SI 

CI. HaigJ SIS(64)fe Hai£!2| SUCH ^ £(66)011 $91 SAIS aS&Ch SIICH i£b ^?|2| Sltf £AHS bHXIE m&°\ A|gX| XHg ^S3| 
^§ HIS DHgjg =ei (preamble) e SSBCh DJ£IAH, 3IS 9§h S^olte AlgXffe Hai°J SIICH Oil A| gH *IS UEIU 

, 3| § t!S§ S^SIfe AlgXIfe OlXie} 9|x|0|| UEIBP. 
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:^(S|ICH) 3871(68. 69 ^ 70)^, *j| £ M3^%\&0\\ ^folb, XIB ±I}(29 XIB£2| ^ Eil^OII 01 M 

!in 387i2j hebs siichsi i^si ei^oPi ?i6H oiaj §s> dm m&j* R&^mm uia&o. aeon em s§;tb A fg 

!a(65)^ SIX) ei^ 1 3871(68)011 ^JgaOt, 3<* ej|g!21 6>g £:At2| A^gX} iH^e IRE(14 SE^r 17)0il »88JfeG0. |RE(14)0II Ifgg XHy 
I 36H2, IRE(1 7)011 V9S xHyol 7^ °*5tP. JIBS IRE(25 LflJI 28)M Si3fb E}m 3*71(69)011 ^igail IRE(37 U1JI 

i9)» SiSfb E*gi 3871(70)011 CH 5|§SC}. 

IS ^XK40)^¥Ei 611 Gt SE& *!*l B2J 8^ EfXKHI 3£7|<48 LHXI 51)21 m^m ^3 AI7I7I ^?t £1(52)011 2|oH 

jssa. 2^ aieioiiAisi espi- zimwv asm. nais sijc-ife a^ia^. a a 3871(68)*= 01 gsfg 3Ji3H2. anesi xtty vsa 
ffflfio. oiae jn^g^ s^js wcw ai^ 3871(69 si 70m esH/d a»»oii e&e* 3912 ^ ai3&°^ 01 01 so. often see AfgstB 

^««{52)te S3S7|(48 LUXI 51)21 CHS 8^0| 8^ BJKMI &<MW 22! JIM AJB82SMI. «3^» B7DSI 8^01 2f ^jg B7*12| XH^g 
I ^^oMl »a SSff EiXfOil 211 4- 2i£^ »Ch 

m »s 7iss s»s qioieh mm mo\\M ^ssj^ sans sbck ca^At **g& aioias^ i/esia. 

I2£2| XIB^Xffer CDMA ^HSIIH £ls>2\ 81 U 0I&2J QIOIEH 2*2* S$?o>fe OilSBJOII 2J6HA1 CDM 

aaOII £2JH S JIB1*£ AfS» xH^oj ^ e^o^. S7F8PI OHSOIL 3 Al^gJOl B AFg J} xHye MSeoa BS» 

!3I OBaBlte l^i^B ¥HI2J 5101 fl 20IQ. 

iitf Aiooa 4>S£ xii3£oii sAiaw sifea. *ii3£E0iiAt ai2£oii oiesjfe ¥§g uEfuiao. k A\sn m^o\ 9ioji ?m*m 

ai3£2j cdma ^?ib ( mm\m ^o\d\ ^ oH ms.& m oiisai g^e a^Ain^M! 2^ ^^ib^ y^sfsiac}^ goiiAi ^12^21^ 

I3S0II/H. MeJIOIgJ sj^(64)£l IRE(80). XI B ^»(83) ^ 21^ 3 fi 71 (90) Oil ^^SP. S#7|(90)b H^IS ^a(65).2| A^Xf 

a Gil 0| El M e^SHl. HEI^M^ © = ^ HBIIS 511 CH Oil /d UEfUfe 5!M ^^3H1, Z^ti^^KSi 1 )M &&o[^m MgX^ xHyoil 

^lofn ^ 3E1 A^of£^ IRE(80)0IMI S^ehP. JIB 4:JK83)fe Gil 01 El i^£5¥Ei ^JIIS ^S6P| ^ SH ^fieh AlZfOII 
*^3fe 321 ^'^011 JIBM XllSelCh Ol^^s^ x(B9 CDMA <M^(r)b, I (86) Oil At ^M($i } )2l ^m&O], £Js(r-S, 1 )m 

^(r-Si 1 )b IREC81), JIB £JK84) ^ 21^ S^7|(91)0ll ^§90. 3#7|(91)^ H2IIS o||CH°J fll2?|x|0i|Aj UEIU^ AFgJh xH^ 
e^3^, ^Ha SJ^OII ^iolfe ^4: 3E1 MgmOl Z}^ ^HKSgMS ^^6FSE^ IRE(81)01MI Sg^Cf. ^^|(S 2 1 )^ 

B ^JK84)2| #^o^ ¥Ei ^^^j (87) Oil 2J6H ^^|£|01, <y S(r-Si 1 -S 2 1 )• £S3^Q. 

£1^ <y^(r-S, ! -S 2 1 -S K -i *IRE(82) ( JIB £JK85) ^ &m 3 S7|(92)0II g^MWD\X\ ^I^^Cf. 2}m 3^7|(92)fe oil 

21 0^J|O| ?| xl Oil At UEIU^ A^Jf Gil 01 EH M H^S^. 7fS i^£E2| xH^Ofl CHSofe ^4: 3E1 A\mS\0\ ^^I(S K 1 )M ^ 

IRE(82)0OI 88BO. 3fl MXIKSkM^ CI M Oil JIB £JK85)2| #^o^ ¥Ei ^^71(88)011 At Atagoi. ^^(r-St'-Se 1 
Sk 1 )M ^^elCI. 

^ ( IRE(80)2| J|-B@ K-A1ZIB JIB ^XK93)0il ^Xll ^§ A|>^ ^goFOI, 35101 ^<i^l(88)2| #^3f ^x|o^^ ^p. 0 | AIZ}- 
x| 7^O|(96)01IAi t^EJCH, <^^(r-S 2 1 -SkMM ^^efP. 

2B0IIAI, ^<^P|(96)2i IRE(100). JIB 4:JK101) gi 3^^1(102)011 g^SCI. 38^1.(102)^ HSllij oilCH^^EI XIM^Ixl 
mx\ E^ofi, HI1B2I IRE(80)0il 2|oHAt BXH Afg@ ^4: AFgShOI Z^S ^|(S, 2 )M ^^6^^ IRE(100)0|| 9 
§hP. OmOW Zl^ ^JIKSi 2 )^ 3^71(106)011 Al XI B 4:JK103)2| #^o^ ¥E| a^is,^^ Aj^fr-S, 2 -S 2 1 -Sk')! ^^e^Q 

jii e mm gm^')^ m&n mm &m(Si 2 )°^ mmo. 

B, IRE(81)2| 3^7|(106)2J m^ll AIZ!0| ^x|£J£^ XIBEI^ XIB^XH94)0|| ^g^CI. 0I# Al^-^xl 7f<^7|0ilAt 
■^£101. »^ dStr-Ss 1 -Sk 1 )M ^^£^D. 

^71(97)21 m^Z: IRE(101). JIB ^»(104)a B}^ 3871(111)011 S^£Ch &m a»5|(111)fe HBilgJ SIICH^^EI ^I2?|X| A^X> Xfl^ 
si e^lSHQ IRE(101)OII Sg^Jlf gS6^0t t IREC81 ) Oil 2J6H OIDI Mm^ 521 1T£ 3EI MgSfOI Z.^ ^^|(S 2 2 )M 

ah ^^|(S 2 2 )^ CfMOil XIB 4:XK104)2J l^5?Ei 3^7|(107)OIIA| AfJBiaOJ, #^ ^s(r-Si 2 -S 2 2 -SkMS »aBO Olfll 3B1B 

^^(S 2 M^ XII2B ^JQ| ^^(S 2 2 )o^ CH^I^Cf. 

aH§[ 3f§^ <y^(r-Si 2 -S 2 2 -S K -i 2 )7f XIB 4:XK95)^¥EI ^^(Sk'JSI t^^afe 7^6}7|(98)0il SgaOl, 01 <M1S?EI ^I1B ^Xit 

JSISk 1 )S XWmO. 7^^1(98)01 m z*~ |RE(102) ( XIB ^XK105) ^ P^ 3871(102)011 g^P. Elm 387|(102)fe 5i|GH^¥ 
Q\X\°> ^ix| AhgXf xHy e^oH2,IRE(102)0|| <M^M S^ShOI. 7^S aj^oj 3Ef MSo^Ol Z}£j ^HI(S K 2 )M ^ 

IRE(102)0il SI <M^» g^s|Cf Q^CHL ^X)I(S K 2 )^ XIB ^Xf{105)2| f^o^Ei 3^71(108)011 A| 3^1301 8^ <M^( r 

5i 2 -s 2 2 . -s K 2 m ^smu. 

IRE(100)2i 3^71(108)21 S^3f ffl»£|5|| XIBa^ XIB £H{ 103)011 ^g^Cf. 01 S A|^-MWa 6J^M^ 71^71(11 6)011 At 

m &^aot. <M^(r-s 2 2 -s K 2 )M ^^^p. 

3B7||0||At, 7^01(116)21 8^^ IRE(120). XIB ^JKl21) t 3871(122) K ^2£7l(140)0ll 2I6H 4=^J9C}. »a 387|(122)fe H3I8J oil GH 
^Et «M?|x| AlgX} zHye ^^613, XHI2&HJ IRE( 100)011 2|6H 0101 A^g@ 2E1 AFgoJOl ^^l(S, 3 )M £2J£o*£l= 

E(1 20)011 711 S§e!a. Z.^ ^^il(S, 3 )^ CI g Oil XIB 4: JK 123)21 l^og»Ei 3^71(126)011 At ^ZiiaOt, 8^ <!J S(r-Si 3 -S 2 3 -S K 3 
I ^^^a. Omi 36J7|(108)2| 8^2J JI12B ^^(S, 2 )^ ^I3B £^(S, 3 )2S CHxH^Cf. 1RE(120)01I ^|§@ 33f §g <M^^ W^^j 
40)0ll ^§EJOi, Af§I| i!2(U,)l ^^EfD. JII2B IRE(1 01)21 8^^ XII3B 3<^7|(126)2| 8^2} ^'x|6l£^ XIB ^XK 104) Oil 2|6U XI 

an, aiz! a xi 7^oidi7)oiiAt g2Hi n^aot, 8^ 6ja(r-s 3 3 -s K 2 )s m&mo. 
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ia9l(117)2J IRE021). XI 2 ±J}( j<m g§9|(131) S! §fiS9|(141)0ll lia. ■ 3S9l(131)fe fll29li| A|gX> XH£ ' 

\ IRE(10.1)0U 216H OIOI AI§S 3!^ 18 ^4: 3 = S AfgoJOJ 2}g ^fl|(S 2 3 )S 21^ ol£s* IRE(121 KM SS&Q Z1S =fl|(S ! 

J )fe C1S0II XI3 £XI(124)2| f^2£!?EI ija9l(1 27)011 AH ^B|£|0), g§< aS(r-S, 3 -S 2 3 -S 

*)m a#£D. oiai si2B2i mx\ as(s 2 2 )g fli3ea ««i ag(s 2 3 )°i aaoci. ire(i21)oii £!§@ gg gi ii^i M29id4i : 

HIAI A^EIOl. AfgXf aS(U 2 )S Sf^grCh [ 

lygl 1^91(127)21 §^2§?H 3I2B *fll(SK 2 )9 traSfe 9>a9l(1 18)011 9ia9|(1 18)21 gSJg 2J@J lj£9|(132)2f 

1591(142)011011 2*1! gj#9|(132)fe 0>X|B| ?lx| AlgXf ffltf ejaS tf§!5H2. S|£9|(1 42)011 5|] IRE(102)0II °I6H 0101 AI^S =H3> 

'JS 3?i 3 = 9 Af§S101 A[§» aS(U K )S **?»CK 

>a9|(1 16)21 ^£9|(140, 141. 142)21 A|gX| JHy°l USolIHI Soffe #CH i}£S?E12| S2fS 2f E+Ofl XH« g&2| ffl 

»#0ll ^36>91l. g§? 3IK)|| U&SlEsJ ±?|x|(143)0|| ^9f£ ItrSCI. #S ^flioil gas, ^ S0| | blSHAH 0^ 

\?\ neon, xia ±xK93 mxi 95, 103 mxi 105)011 ms.& 01122121 as oioisfp. 83 iwxi 852* as as xia ay asoii xi<* 
r hissich^s. ois ±nm ^sspi 910. ass onaaife signals ^ssi9i ?i& 91 z> §e> aioia m^s asspi sish g 

>sf cngoj. SCI. 

f 1*921 ai3?aoion ©£h saia aiafe aisxi *ny ejs2i oiei as £ahs uxie a^ &\m sais *ii4a£oiiAH cdma 

'JSfe, 32101 AI2J gfSfSCH 8Je°| QI0IEH Sl'Elfe HaiOlgJ SI £(150)0)1 »§aa. 2| QIOIEH M^S D|£| §J§h H|e me 21 n 

ISSSS 5K6te 511 CH( 158)011 2J8H SS9 531321 S§ 6|g iES S^S@Ch 

>gx> xHy ss(i mxi k)sj ^ aa@ ^021 ±jg sua #s aisosi. 152 si 153)S naiois 21^050)21 s^oii ai^a ^ ena 
i sisfe saiois sjM(i50)2j g^oii sjis siis aia s#?i(i55)2f oHxia sad54)M s»»o 2} sua ^gj sis2j ais 

IS3|(1S5)t= 033 Al§» *Hyi2J 31^21 SAIS {jafiCt. 2| SUCH ^81 2IS2J EJgig fflS(151)te 3S9|(155)SVE| a^ s 
IS ^<ySH2. 3Si 2f AF§X> XH«31 8IICH21 9tX|on tfOfiO. ^81. 80CH SS(151. 152 S 153)011 2|SH 2^ HAIfe 

n. »i2 s! kbjwi siic-i 2}2,v 

S92J Si 

m &fgj SIS(153)2| g^S »l4b£2J an A^l e°| gJ^OII 2iaC}. 

WbEOIIAH. «13£2| ¥§011 SHSSffe 5!S HI 3 £2} &g ¥i£ HAIohaCI. «l4b£2| 2^ ^fllfe IRE 21 ^591011 2}2| 019 01£1?H 
I JHB 3 S3| (160)21 °im #JA|0||2} C|sp. 2| XHB SS9|fe 'aia ^?I21 £33301 Af§X| XHg a^f s § jja 

1^ iSMNOII SHS6ffeXIS iftra. ZI31S AIME 31X1 >:E1(1 61)21 UII23|(162)a SS&Cf. AIHS aiX|>:EI(161)fe n a |o, giGli^EJ S fe 
^ 3^ ai^' HAIS 91X12 S12B1. blS9|(162)fe 3M0I §§6|2. fliy 3S9I2J a ^ ±?|0 || Afg§^ Mgxf ^ s | 

;g oWl Algs^Q. d|I29|(162)fe 238 IREOil SI t!Sl S^SIO), ifgg! AISXI SHy 2Ei Algol 01 2H=J ^«|g ' 

IBIAI, IRE(80)3I blH9|(162)fe 9IS ^S &&2i a^ 31^ SA|» ggolH, 32J ^gSlfe AlgXI XHa g!S§ ^'^§112 IRE(80)01I 

^sa aisxi *Hy &S2I 3ei SAisife a§ asa »ise». 

1^91(116)21 S§?S A|gX| xHy2| mmoM\ SSIfe 2} ^ES¥E1 °EHa 2| if HI B Oil fflg i>&21 JH^SOII ^2hS|9|| 5j§gf §5? eXrOll 
:-S9|(140, 141. 142)21 §«§§ §ffA|9|fe ^¥1X1(163)011 2 if 3 01 2iC|. 

>7) a?si 

l?8 1. 

!§ A|g>; 35 eg S5 ^^91011 a01AH,0|ei9H2| AlgXI JHaS¥EI ^H3|H t!l§ ^asHI DS¥E1 Al^xi. XHH2I 

\m mmm §§sife oiei9H2i a^ s#9i(6i, 62):a^ ai^a ^?is sasife xhb sis(63):4=a@ ^nain isieg mi 
i gifSQ. #9i ^?ioii ifg} bHxia ^9i m^m Mmm^ mm ssi ussife siichs. ^91 qjoieh s^2i 21^011 §«§j fe Hei | : 
la as(64); &!oi£PH2i 3^ ^ si B(i 4-51. 68-70: 80-142)0^ ?saoi o l o 01- exiles gn? ^ahs bHiia oieoH2j ^ 

I9IS SSM, 4f9| 2} a AtflPlfe 2f2| A}HI9|2| ^?|0ll CHgolfe #91 8IICH2I #91 XHy 8IUS SS3I2 3 XHS 

I S0|| OlSSIfe 3E1 AlgolOt 3@ AISXI iHBS¥EI SILf 0I#°| £3 iiSf Atfll8|fe ^§£g 3|fe 2J2 AIS^ 2E 
^2 4= a 9| (direct-sequence code division multiple access receiver). 

2. 

I1U0II SI 01 AH, #91 XHB #91 $?12| 61 Sf $A|S bHxIEi «#°S olfe AIS^ 2E = s a - ga ^a9|. 

!=?» 3. 

IISOII 2i0|AH. #91 ^HIB2| 4111 E+XKHI 236191 #91 oil Q{ Oil SBolfer ^91*1(52: 143)S ^9|£ S»8lfe 5!S 
; Site SIS AIH^ 3E C|g SB 4=a9|. 

i^S 4. 

! 1»0B 910\M, #91 a« iffl|9|2J 2J2»a.«a SaS^EI Si aSS «S#S|9| 91 ^ SUCH gg9l(90-92. 110-112 130-132) #9| gi 
SOU 2|8H SAI9 ^± 3 = g AIS6IOI gj^ aSS¥El 2}g ^X1l« ^S8I9I fl» a« *a ^#91(80-82 100-102 120-121) #9| a 

mum ^asife ciioii a! eioii cHssife L^eii #91 gj^ ass xisaoi^ xis ixi: sjeia mmm xiaa a'^ assi ^thsi9i 
m sa9i(2ia9i2i -g^s ci§ z?a bunion egscDs s&sife as ^#°s 6i^ sjs aisi^ an □§ §e ^a9i 

?»5. 
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hsoii °io\m. a^i Be. m\ Heir . .^(64)^¥& ^jsoii xi^e 5^1 ^sh ^is xiBde gsa^^ ^ 

!S SiS 016PHSI 1 XI 03 :£aH29. 40);£PI SIICH SSI 2#3PI flff XIB£2! ii(tap)0ll 2^92, oflCH SSI 

^31 BM e2J CHiofb B°l aS AflPIOII i36fb <H£PII2I ollDi U#:>l 4-3(68. 69, 70); 22*9 A^IBSI as A*P|2| <M^0|| a , 
* XIQ^e ^£A|3|fe #21 U0I9 XIB££| 2| ©Oil S^SIOi 2ife, £PI A^IBSI ^2|0|| 0|£PH2I X\2 XIS £^(22-24; 30-32; 42- i 
3);£PI BMSI aS A^PI^Ei as ^X||g Btf8HQ. #21 aS A*PI0il 016PH2I A*l ^gof^ »tf 4-B(21)# SSSf±r 31 m ' 

o\S= AIS 3E Cie 25 4-£PI. 

J^S 6. 

m^oii &oiaj. a*i Eft s %\m bsi as a^pi^ £Pi Haioi°j sjs(64)oii z\ms. e^soi asw.^pi ^ a*ibsi as aepk 

0-82. 83-85. 85-88. 100-102. 103-105. 106-108. 120-121. 123-124. 126-127)011 2*2» OtSPHSI 6IICH S# 4-3(90-92: 110-1 

2; 130-13D;^^I ^ a*i est as a^pis^h as siaioii ne« si36Pi?i» oiaaa xib 4^(93-95; 103-105); si 
lea as ^aie. &pi 21 ^^ib peoii bHxigoi 21 te ea as a^pioii 2*21 *ny <y^2f »^6fe oibphsi ^6.^1(96-98; 116 

118)S SS6H= ^S2S ofe AIH^ 3E SB Clf SE 4>£PI. 
J^S 7. 

\m A\m± 2E ci v a§ se ^^pioii aoi/H.oiapiia 'ajsti xHys^Ei ^nejiH <m^m 4-6ism. 4*£J9 ^sais 

yil QI0IH M^^^ SlJofe H3I0I°! SJM(150);^^I AhgXf xHy^i 3\mW 39oPl ^6H HEJIOIgJ S|S(150)S ¥H 

aaan. 6Pi Afgxf xHye absjs *Hy essa oiai g& mxis £pi 2^ am si haim s»8h= qioiei mms\ a^oii mens 

?^A|3|fe OiaTNSI 2^ 3^^1(151-153); UOISiaia a« *WIB(80-142. 160)MM S&Sffe 5BlSW f «9| A^l¥ »8 ^AiS HHXI 

i oiapHsi as Afflpia iSoQ, ^^i as a^pi^ ^ as ^«pia ±?ioii ch^o^ oiiqhsi ^^i xHy em ^21 smi se6^ 
i. n s^E! xHy ^^oii cHSofe ^ 2ei Ahgohot ae Afexf xHy^^Ei em 01^21 as ^11 ^jgio^ 31m igog 6^ 
2E cn se 4^:>i. 

17^01! £iOiA|. ^^1 BM2J c+xi0U 2goPI ^,01 511 CH Oil g&ofe ^?]x|(163)M S&Sfe 51^ s S o 

i ofe 5<s ai^j^ 3E mm m §2 ^<y^i. 

178011 2^01/H. ^>0| aS MMJ\9\ 

ich timm aaspi aia ^#^1(90-92. 110-112. 130-132)^^1 ^isoii °ioH sais 3ei Ah g 5^01 

! <y^¥Ei as mxm ^§6pi as ^xii ^s^i(8o-82. 100-102. 120-121)^^1 as ^mm ^ss^ qioii Aiaoii cHgoi- 
: a^ae <jj^m xi^api^ xi^ ±xu ^as ^xiim xiee <y^2* ^i^oPi ^^01(^^0121 cim as a^i 

I Oil 21 A|^ 3E Ml^ C}f §5 4-£PI. 

10. 

I7S0II 2A01/H. ^Xii B2| 2| a^j e oj ^ah ^ap|(80-82, 83-85. 85-88. 100-102. 103-105. 106-108. 120-121. 123 

124. 126-127)011 ^ Oia^HSI WCH 21 4=B(1 60); 4^1 ^ MM B°| as ^flPISVH as ^ XII Oil X\&m XllSoPI Oi£PH 

I XIB ri:X>(93-95; 103-105); ^XI££J as ^XJIM, ^ & Of g Oil bHx|£|CH eh B°l as ^XiPIOII ggg aj S2 } 
f^io^ 0ieH2H°J 2f^i2|(96-98; 116-1 18)M Sl^ofe 51 M ^S2g ^IS A|^^ 3E Cf^ SE 4-6J2L 
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